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METHOD AND APPARATUS FOR TRIMMING SHEET MATERIAL 

BACKGROUND 
BACKGROUND INFORMATION 

[0001] A system for finishing printed sheets into booklets is described in PCT 
Document No. WO 00/18583 (hereafter referred to as "the Trovinger PCT"), 
hereby incorporated by reference in its entirety. The Trovinger PCT includes an 
operation where individual booklet sheets are trimmed using a linear blade and a 
rotary blade which rotates against the linear blade. The sheets in the Trovinger 
PCT are each trinmied to a predetermined length depending on the thickness of the 
paper and the location of the sheet in the booklet. The differing lengths of each 
sheet in the booklet address the effect of the outer sheets wrapping over the inner 
ones. 

[0002] In some cases it may be desirable to trim sheets in two perpendicular 
directions for formation of a booklet. For example, the trimming of four edges is 
useful to achieve "full bleed" printing for a marginless image. Four sided 
trimming devices have their cutting modules manually repositioned to change the 
amount of trimming on each edge if a different finished document size is needed. 

SUMMARY 

[0003] According to an exemplary embodiment, a sheet material trimming 
apparatus comprises a first cutter arranged to trim an edge of a sheet material in a 
first direction, a second cutter arranged to trim an edge of the sheet material in a 
second direction different from the first direction, and a drive system having a 
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drive roller for advancing the sheet material in the first direction by rotation of the 
drive roller and for translating the sheet material in the second direction by 
translation of the drive roller. 

[0004] According to an exemplary embodiment, an apparatus for trimming sheet 
material comprises cutting means for trimming a first edge and a second edge of a 
sheet material in a first direction and in a second direction, and drive means for 
moving the sheet material in two perpendicular directions for trimming the first 
and second edges with the cutting means, the drive means moving the sheet 
material in two perpendicular directions by rotating and translating a roller. 
[0005] An exemplary method for trimming sheet material includes feeding a sheet 
material into a trimming mechanism, advancing the sheet material in a first 
direction to a first trimming position by rotation of a drive roller, trimming a first 
side of the sheet material, translating the sheet material in a second direction to a 
second trimming position by translation of the drive roller, and trinraiing a second 
side of the sheet material. 

[0006] An exemplary booklet making system comprises a drive system for 
advancing sheet material in a first direction; and a sheet material trimming 
apparatus for receiving the sheet material advanced by the drive system, the sheet 
material trimming apparatus including a first cutter arranged to trim an edge of a 
sheet material in a first direction and a second cutter arranged to trim an edge of 
the sheet material in a second direction different from the first direction, and 
wherein the drive system is configured to translate the sheet material in a second 
direction by translation of the drive roller. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[0007] Other objects and advantages will become more apparent from the 
following detailed description of preferred embodiments, when read in conjunction 
with the accompanying drawings wherein like elements have been represented by 
like reference numerals and wherein: 

[0008] Fig. 1 is a schematic top view of an exemplary sheet trimming system. 
[0009] Fig. 2 A is a perspective view of an exemplary drive system for the sheet 
trimming system of Fig. 1 . 

[00010] Fig. 2B is a bottom perspective view of the drive system of Fig. 2A. 
[00011] Fig. 2C is a cross sectional view taken along line C-C of Fig. 2B. 
[00012] Fig. 3 shows an exemplary cutter and cutter bail system that can be used 
in the exemplary Fig. 1 embodiment. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[00013] An exemplary booklet making system having an apparatus for trimming 
sheet material is represented as system 100 in Fig. 1. System 100 allows for 
automatic changes in the amount of material cut off each side of sheet material by 
moving the sheet material in two or more directions. Different paper sizes can be 
achieved automatically, with the apparatus able to change finished sizes with every 
sheet if desired. 

[00014] The sheet material trimming apparatus includes a cutting means for 
trinuning a first edge and a second edge of a sheet material. For example, a 
cutting means includes a first cutter 102 arranged to trim a sheet material S in a 
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first (e.g., Y) direction, and a second cutter 104 arranged to trim an edge of the 
sheet material in a second (e.g., X) direction. 

[00015] Sheet material S is positioned for trimming in the X and Y directions by 
a drive means, such as the drive system 106. Drive system 106 can have one or 
more drive rollers 110 for advancing the sheet material S in the Y direction for 
trimming of the leading and trailing edges by rotation of the drive rollers and for 
translating the sheet material in the X direction for trimming of the side edges by 
translation of the drive rollers. 

[00016] The apparatus for trimming sheet material can be incorporated in a 
sheetwise booklet maker for assembling plural sheets into a bound stack 
representing a booklet. The booklet maker can include additional features for 
folding, and binding the trimmed sheet material into a booklet. One example of a 
sheetwise booklet maker is described in the Trovinger PCT Document No. WO 
00/18583. The Trovinger PCT describes an operation where individual booklet 
sheets are trimmed using a linear blade and a rotary blade which rotates against 
the linear blade. The Trovinger PCT describes that the sheets are each trimmed 
to a predetermined length depending on the thickness of the paper and the location 
of the sheet in the booklet. The differing lengths of each sheet in the booklet 
address the effect of the outer sheets wrapping over the inner ones. 
[00017] The ability to both advance and translate sheet material S with the Fig. 1 
drive system 106 for trimming edges of the sheet material allows the booklet 
maker system to trim any number of edges (e.g., two or more edges of a sheet) to 
create different size sheets without repositioning the cutters. Afterwards, the 
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trimmed sheets can be optionally folded and bound using any known folder device 
and binding device, including that described in the Trovinger PCX, to form an 
assembled booklet. 

[00018] For example, the trimmed sheets can be folded sheet-by-sheet using a V- 
shaped fold roller and elongated fold blade. The sheets can be collected into a 
stack for subsequent binding into a booklet using a stapler. More particularly, 
sheets (e.g., duplex printed sheets can be fed sheet-by -sheet using an automatic 
sheet feeder into a paper drive assembly that measures the width of each sheet. 
Such a paper drive assembly can be the drive of the Fig. 1 booklet maker, and can 
include the Fig. 1 trimming apparatus. The sheets are trimmed and advanced to a 
fold mechanism for subsequent folding, sheet-by-sheet, along their center line. 
Sheets removed from the fold mechanism can be stacked in registration on an 
inverted V-shaped workpiece and stapled to form an assembled saddle stitched 
booklet. 

[00019] The Fig, 1 system can reposition sheet material in two directions with a 
set of drive rollers 110 which are able to both rotate and translate. Drive system 
106 includes a motor 120 connected to a drive shaft 122 which rotates and 
translates the drive rollers 110 to move the sheet material in two substantially 
perpendicular directions (e.g., 90° ± 30°), or in any desired direction. An upper 
idler roller can be associated with (that is, opposed to) each of the drive rollers 
110 if desired. 

[00020] Fig. 1 illustrates a sheet material trimming apparatus having a third 
cutter 1 12 parallel to the first cutter 102 and arranged to cut an opposite side of 
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the sheet material from the first cutter. A fourth cutter 1 14 is parallel to the 
second cutter 104 and arranged to cut a leading edge of the sheet material opposite 
from the second cutter. Those skilled in the art will appreciate that any number of 
cutters oriented as desired can be included. 

[00021] Tn operation, the Fig. 1 system can be used to perform a method for 
trimming sheet material. An exemplary method includes feeding sheet material S 
in a Y direction into a trimming mechanism represented as the Fig. 1 trimming 
apparatus using precision paper drive rollers 1 10 which can be formed as part of 
the sheet trimming apparatus, or which can be formed separately from the sheet 
trirrmiing apparatus. Edges of sheet material S (e.g., the four peripheral edges) 
are then trimmed with cutters, such as the cutters 102, 104, 1 12, 114. An order 
of trimming of the edges can be adjusted depending on the application or can be 
randomly selected in accordance with any desired trim schedule. 
[00022] According to one example, sheet material S is advanced in a first 
direction to a first trimming position for trimming a first side, by rotation of a 
drive roller. For example, rotation of rollers 110 advances sheet material S until a 
leading edge Ei is positioned at a predetermined position for trimming a side of 
the sheet material with fourth cutter 114. Sheet material S is then translated in a 
second direction to a second trimming position by translation of a drive roller. 
For example, sheet material S is translated in the positive X direction by 
translation of the rollers 1 10 until a second side edge E2 is at a trimming position 
(e.g., a predetermined position) for trimming with first cutter 102. This 
translation can be followed by translation in the negative X direction until an 
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opposite side edge E3 is positioned for trimming with third cutter 112. Sheet 
materials can then be advanced by rotation of drive rollers 1 10 until a trailing edge 
E4 is positioned at a trimming position (e.g., a predetermined position) for 
trimming by second cutter 104. 

[00023] Cutters 102, 104, 112, 114 can be low cost rotary, linear cutters, such as 
those used in large format printers and plotters or any other suitable cutter. 
According to another embodiment, the cutters can be those described in the 
Trovinger PCX document No. WO 00/18583, wherein a cutter is configured as a 
linear blade formed of hardened steel as a flat straight edge that is parallel with a 
line of pinch points of grit wheels and pinch wheels of a paper drive assembly. 
Fig. 3 shows an individual cutter 175 from the Trovinger PCX wherein a linear 
blade 176 is shown. A cooperating rotary blade 178, also fabricated from 
hardened steel or other suitable material is round, self-sharpening, and tapered 
from its periphery. The rotary blade rotates freely about an axle 179, and is 
spring biased by spring 180 against an upper edge of the linear blade, with the 
axle positioned so that the rotary blade contacts the linear blade at only two points. 
Sheets are cut in scissor-like manner by crushing paper between the rotary blade 
178 and the linear blade 176. An angle of attack of the rotary blade and the linear 
blade (for example, 15 degrees relative to horizontal) can be selected such that 
sheets are not forced out of the interface between the two blades and sheets are cut 
with minimum force. Xhe rotary blade is supported by a blade holder 182 capable 
of a transverse motion across a paper path 60 controlled by a main slider rod 184. 
A stationary guide channel 186 can be mounted to cooperate with an associated 
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guide block mounted on blade holder 182. A drive motor 189 drives rotary blade 
178 transversely using gear train 190 and drive belt 191 , 

[00024] The Trovinger PCT describes use of a cutter bail 193 to clamp a sheet in 
place during cutting. The blade holder 182 has two included, opposed ramps 194 
to accommodate bidirectional cutting. The bail can be pressed downward by bail 
rollers mounted on the blade holder 182 on either side of rotary blade 178 and 
axle 179. A vertical ramp 197 can be used to deflect trimmed sheets away from 
the cutter 175. 

[00025] A bail system as described in the Trovinger PCT can be used in 
combination with any or each of the Fig. 1 cutters to clamp the sheet during 
cutting. As shown in Fig. 1, cutters 102, 104, 112, 114, can each include a slider 
support 124 and a rotary cutter 126 movable along the slider support in a manner 
similar to that described with respect to Fig. 3. 

[00026] Fig. 2A illustrates one example of a drive system 206 for advancing and 
translating sheet material S. The drive system 206 includes a drive roller 210 
mounted on an outer drive shaft 212 and an idler roller 208 mounted to oppose 
(e.g., above) the drive roller. Those skilled in the art will appreciate that any 
number of drive rollers can be used. Rotation of outer drive shaft 212 acts to both 
rotate and translate drive roller 210. Outer drive shaft 212 has an external thread 
214 and is mounted for rotation by two rotatable couplings 216. Outer drive shaft 
212 is rotated by a drive mechanism, such as a motor 220 and a belt 222. Motor 
220 and appropriate sensors can function to precisely reposition sheet material S in 
the X and Y directions, 
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[00027] Drive system 206 also includes an inner drive shaft 216' with a locking 
tab 218 of an engage means, shown in Fig. 2C, for locking drive roller 210. 
Locking tab 218 is movable into a slot 219 in drive roller 210 to lock the drive 
roller to drive shaft 212 for advancing sheet material S. 
[00028] In the embodiment of Fig. 2A, the engage means, includes as an 
exemplary engage mechanism 224, to prevent rotation of drive roller 210 when 
sheet material S is translated. Engage mechanism 224 functions to engage and 
disengage a stop means, represented as a stopper 226, from drive roller 210. 
Engage mechanism 224 has a first position at which rotation of drive shaft 212 
causes drive roller 210 to rotate with the drive shaft, (that is, the drive roller can 
be fixed to the drive shaft by locking tab 218), and a second position (shown in 
Fig. 2 A) at which rotation of the drive shaft causes the drive roller to translate on 
the drive shaft, (that is, the drive roller can be prevented from rotating by stopper 
226). 

[00029] Engage mechanism 224 includes a rotating link 228 which can be 
activated by rotating the link in any known manner, such as by a motor or 
solenoid or other activation. Engage mechanism 224 also includes an arm 230 
having the stopper 226 on one side and a ramp 232 on another side. Another 
ramp 234 is connected to the drive shaft. Ramps 232, 234 ride on corresponding 
ramps 236, 238 to lift or lower portions of engage mechanism 224 in the Z 
direction during rotation of rotating link 228. 

[00030] Engage mechanism 224 is illustrated in the second position in Fig. 2 A 
with a surface of stopper 226 in contact with drive roller 210 to prevent rotation of 
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the drive roller. In the second position shown, locking tab 218 of inner shaft 216 
is disengaged from locking slot 219 in drive roller 210. 

[00031] As shown in Fig. 2C, drive shaft 212 includes external thread 214 and 
drive roller 210 includes an internal thread engaging member, such as a spherical 
member 242. Spherical member 242 is fixed to the interior of drive roller 210 
and slides in the external thread 214 of shaft 212 as the shaft rotates translating the 
drive roller along the shaft. 

[00032] Engage mechanism 224 is rotatable from the second position, shown in 
FIGS. 2A, 2B, and 2C to the first position by rotation of link 228 in the direction 
of the arrow A in Fig. 2A. This rotation moves stopper 226 in the negative Z 
direction away from drive roller 210 by moving ramp 232 over corresponding 
ramp 236. This rotation also moves locking tab 218 of inner shaft 216 into the 
corresponding locking slot 219 in drive roller 210 by moving ramp 234 over 
corresponding ramp 238. When engage mechanism 224 is at the first position, 
drive roller 210 is locked to rotate with the shaft without translation of the drive 
roller to advance sheet material S in the Y direction. In this way, engage 
mechanism 224 operates to switch drive system 206 between rotation and 
translation of drive rollers 210. 

[00033] It will be appreciated by those skilled in the art that the present invention 
can be embodied in other specific forms without departing from the spirit or 
essential characteristics thereof. The presently disclosed embodiments are 
therefore considered in all respects illustrative and not restricted. The scope of the 
invention is indicated by the appended claims rather than the foregoing description 
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and all changes that come within the meaning and range and equivalence thereof 
are intended to be embraced within. 
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